Seroprevalence of antibody to porcine reproductive and respiratory syndrome virus using enzyme-linked immunosorbent assay in selected herds in Korea
Doo-Sung Cheon, Chanhee Chae, Yong-Soon Lee Porcine reproductive and respiratory syndrome (PRRS) is caused by a virus referred to as the ATCC VR2332-like strain of PRRS virus (PRRSV) in North America and as the Lelystad-like virus in Europe. 7, 16 The etiologic agent of PRRS is a small, enveloped RNA virus with morphologic, physiochemical, and genetic properties similar to those of the floating genus Arterivirus, which includes lactate dehydrogenase-elevating virus, equine arteritis virus, and simian hemorrhagic fever virus. 4, 12, 14 Porcine reproductive and respiratory syndrome virus has caused major economic losses to swine producers in recent years due to reproductive losses in breeding stock and respiratory disease in neonates and nursery pigs. 6, 8, 10 Diagnosis of previous PRRSV infection can be done by the serologic detection of antibodies using the enzyme-linked immunosorbent assay (ELISA), the indirect fluorescent antibody (IFA) test, serum virus neutralization (SVN), and the immunoperoxidase monolayer assay (IPMA). 1, 4, 11, 15, 16 Since PRRSV infection was first described in the Republic of Korea in 1993, 9 no studies have been performed to determine the prevalence of PRRSV infection. Therefore, the purpose of our study was to report the recent seroprevalence status of PRRSV by ELISA testing sera collected from selected swine herds between June 1995 and May 1996.
A total of 2,132 sera from 160 swine farms (an average of 13.3 serum samples per farm) from throughout the Republic of Korea were submitted. No herds were vaccinated against any strain of PRRSV. The average size of the 160 herds submitted, 203 sows per herd, is considerably larger than the Korean average (currently approximately 130 sows per herd). Most sera samples were from more-than-secondparity sows.
Serum samples were tested for antibody to PRRSV using a commercial ELISA kit a as described by the manufacturer. Blood was collected by jugular puncture, allowed to clot, and centrifuged, and the serum was kept at Ϫ20 C until used. One hundred microliters of the 1:40 dilution of test sera was added to duplicate wells coated with proprietary PRRS viral antigen or normal cell antigen and incubated for 30 min at room temperature. The wells were then washed with a phosphate-buffered wash solution containing Tween (300 l/ well) 3 times. The plates were reincubated for 30 min at room temperature and, after being washed twice, were incubated for 15 min with 100 l of TMB (3,3Ј,5,5Ј-tetramethylbenzidine) substrate solution. The reaction was then stopped by addition of 100 l of a stop solution containing hydrofluoric acid into each well. The optical density (OD) of each well was measured at a wavelength of 630 nm using a ELISA microplate reader. The presence or absence of antibody to PRRSV was determined by calculating the test sera to positive (S/P) ratio: S/Pϭ (⌬OD of test serum between viral and control antigen) Ϭ (⌬OD of positive reference between viral and control antigen). Samples were considered to be positive for PRRSV antibody if the S/P ratio was greater than 0.4. The farm was the unit of concern. A herd was considered positive when at least one of the sampled animals was positive and for each positive farm, within-farm seropositivity was calculated as the ratio between the number of positive sera and the total number of sampled animals in this farm. Chi-square tests at ␣ ϭ 0.05 were used to compare proportions of positive and negative herds according to different farm size. By ELISA, 964 out of 2,132 sera tested (45.2%) and 111 out of 160 sampled herds (69.4%) were positive against PRRSV. Fifty-two percent (964 out of 1,823 sera) of seropositive sera identified in sows from 111 herds classified as seropositive against PRRSV. The S/P ratios ranged from 0.4 to 2.9. One hundred sixty farms were divided into 3 farm categories depending on number of sows: small (Ͻ100), medium (100-200), and large farms (Ͼ200). Comparing the prevalence of PRRSV seropositivity across the different farm size categories, no significant difference for seropositive herds was found among the different farm size by chisquare analysis ( 2 ϭ 2.64, df ϭ 2, P ϭ 0.27).
Seropositive herds for PRRSV distributed diffusely throughout the Republic of Korea (Fig. 1 ). The prevalence of seropositive sera ranged from 11.5% (7/61) in Kangwon-Do, to 34.7% (43/124) in Cholla-Do, to 35.6% (57/160) in Chungcheung-Do, to 40.7% (355/872) in Kyounggi-Do, to 54.9% (502/915) in Kyoungsang-Do. Of 160 farms tested, 124 farms (77.5%) and, of 2,132 sera tested, 1,787 sera (83.8%) were from the 2 states with the highest swine production: Kyounggi-Do and Kyoungsang-Do. The prevalence of seropositive herds ranged from 58.3% (7/12) in Cholla-Do, to 61.9% (13/21) in Chungcheung-Do, to 66.7% (2/3) in Kangwon-Do, to 71.4% (20/28) in Kyoungsang-Do, to 71.9% (69/96) in Kyounggi-Do.
Our data suggest that at the time of this serologic survey, PRRSV infection was common in the Republic of Korea. The prevalence of PRRSV-seropositive breeding sows and herds (45.2% and 69.4%, respectively) is higher than that reported by seroprevalence surveys in the United States. 2, 3, 5 The actual prevalence of PRRSV positive herds is likely to be higher than that recorded in this study. This is due, in part, to sampling error. Since all animals in a herd were not tested, it is very likely that we inappropriately falsely identified some herds as negative.
All PRRSV seropositivity is due to natural infection, because neither commercial nor autogenous vaccine was available at that time. Seropositive farms were detected throughout the country, indicating that the infection was widespread. The external validity of the sample of herds needs consideration. We found that 76.9% of large herds (30/39) and 60.9% of small herds (28/46) contained animals with antibodies.
The targets of this survey were the farms housing breeding sows. Breeding sows were chosen because of their extended life span compared to fattening swine, which increases the probability of contact with infectious agents and develops a serum antibody response. 12 All farms in this study are farrow-to-finish operations and do not use an all-in-allout system.
The samples used in this study were from selected populations that were submitted for a serodiagnosis to the Department of Veterinary Pathology at Seoul National University during a designated period. Although the present results probably do not accurately represent the current serostatus on all swine farms, they indicate that the prevalence of PRRSV antibody in the swine populations tested was relatively high and that swine farms with seropositive pigs are widely distributed in the Republic of Korea. Automation and high quality control are considered to be strong merits of the ELISA test. The ELISA test may be also used for wide serologic examination of swine herds for epidemiologic purposes as well as diagnostic service.
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of osteochondrosis and epiphysiolysis is rarely observed. 9 This report describes a case of cervical vertebral epiphysiolysis involving C3 to C7 inclusively in a paint horse. A 16-mo-old paint horse filly was examined for lameness which first appeared at 5½ mo, shortly after weaning. The condition continued to deteriorate despite stall rest. The filly was reluctant to walk, emaciated, and underdeveloped for its age. All 4 pasterns were enlarged and very hard but palpation failed to elicit pain. Decreased flexion and extension of the lower limb and pasterns were observed. The length of stride was also reduced, and the filly was reluctant to walk. Lameness examination was impossible because of the filly's discomfort. No clinical signs were specifically associated with neck pain. Radiographic examination confirmed the presence of degenerative joint disease (DJD) affecting proximal interphalangeal (P1-P2) joints in all limbs.
Complete blood count and differential were normal. Serum electrolyte values (including Na, Cl, K, P) were within
